Cytotoxicity and genotoxicity of phenazine in two human cell lines.
Phenazine was recently identified as a drinking water disinfection byproduct (DBP), but little is known of its toxic effects. We examined in vitro cytotoxicity and genotoxicity of phenazine (1.9-123 μM) in HepG2 and T24 cell lines. Cytotoxicity was determined by an impedance-based real-time cell analysis instrument. The BrdU (5-bromo-2'-deoxyuridine) proliferation and MTT ((3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) viability assays were used to examine mechanisms of cytotoxicity. Genotoxicity was determined using the alkaline comet assay. Concentration-dependent cytotoxicity was observed in HepG2 cells, primarily due to an antiproliferative effect (BrdU 24 h IC50: 11 μM; 48 h IC50: 7.8 μM) observed as low as 1.9 μM. T24 cells experienced a minor antiproliferative effect (BrdU 24 h IC50: 47 μM; 48 h IC50: 17 μM). IC50 values for HepG2 proliferation and viability were 54-77% lower compared to T24 cells. In both cell lines, IC50 values for proliferation were 66-90% lower than those for viability. At phenazine concentrations producing equivalent cytotoxicity, HepG2 cells (1.9-30.8 μM) experienced no significant genotoxic effects, while T24 cells (7.7-123 μM) experienced significant genotoxicity at ⩾61.5 μM. While these effects were seen at phenazine concentrations above those found in disinfected water, the persistence of the antiproliferative effect and the differential toxicity in each cell line deserves further study.